(1) The vascular permeability factor is present in the renal cortex. This factor has no pressor activity and is quite different from renin.
(2) The vascular permeability factor has the characteristics of a protein. Immunoelectrophoretic study reveals a single precipitation line.
(3) Administration of the vascular permeability factor to mice causes cerebral hemorrhage.
(4) Rabbits subjected to renal ischemia develop cerebral hemorrhages but are provided protection against it through lanolin feeding.
(5) Some evidence is presented indicating that the renal vascular permeability factor plays an important role in the development of vascular lesions.
Additional Indexing Words: Vascular lesion Renal ischemia Hypertension Gel-filtration Hemagglutination-inhibition reaction Atheroma Aortic arteriosclerosis Cerebral hemorrhage Immunofluorescent technique Antiserum against microsome fractions of renal cortex N recent years experimental and clinical evidences have accumulated implying that hypertension is a common antecedent of vascular lesion including arteriosclerosis. But the origin and nature of the vascular lesions and their relation to the high blood pressure are not clearly established.
In previous experimental studies it was shown that several severe renal ischemia in experimental animals brought about widespread vascular lesions and hypertension.
Under this circumstance a release into the blood or lymph stream of several substances escaping from ischemic kidney cells will occur. Renin was at first taken into account as one of these substances and several attempts have been made to reproduce renal hypertensive vascular disease by administration of renin or angiotensin.
But somewhat conflicting results have been reported. Twenty-five rabbits were subjected to constriction of the main renal arteries and divided into 2 groups. The control A group received a semisynthctic diet and group B a semisynthetic diet containing 10 % lanolin.
The results are summarized in Table I . Blood pressure: Seventeen of the 18 control rabbits and all 7 of group B died during the experimental period of 904 days. The average blood pressure of group A was 125mm. of mercury and that of group B was 101mm. of mercury.
The aortas: In 9 of the 17 animals in group A and in all 7 of group B, arteriosclerotic lesions were observed in the aorta. Aortic lesions of group A were completely different from those of group B by a lack of atheromatous lesions. In group A the earliest change was degeneration of muscular tissue of the media, followed by swelling of the media and contorsion and disappearance of elastic elements (Fig.3) . In advanced cases of arteriosclerosis, there were intimal thickening, medial calcification and necrosis leading to aneurysm (Fig.  4) . In the lanolin fed group, typical atheromatous lesions were observed. Moreover, there was no medial necrosis as observed in the control group.
Cerebral hemorrhages: Brains were examined macroscopically and microscopically for hemorrhages and graded on a 0 to 3 scale.
In group A cerebral hemorrhages were demonstrable in all 17 autopsies whereas only 3 of 7 animals in group B had cerebral hemorrhages. In group Fig .5 and 6 illustrates the results of gel filtration of the 100,000g. rabbit kidney cortex supernatant and sediment fraction. Gel filtration of the supernatant revealed 2 peaks, while that of the sediment fraction had a single peak. The former of the peaks possessed potent vascular permeability activity, but had no effect on blood pressure and respiration. This is the case for human, rat and pig kidney cortices. Vascular permeability activity was separable from pressor activity by this procedure.
From the observation of the vascular permeability factor localization in the human kidney by means of immunofluorescent technique, we obtained specific organ staining of the human kidney cortex, especially of Bowman's capsula and their surrounding area.
The 100,000g. human kidney cortex supernatant was subjected to the following examination.
3. Ultraviolet light absorption spectra of the kidney extract The human kidney cortex extract contained in Visking 27/32 in. tubing Fig.9 . Vascular permeability.
GL-C:
Extract of rabbit kidney cortex with renal artery constriction.
GL-M:
Extract of rabbit kidney medulla with renal artery constriction.
N-C:
Extract of normal control rabbit kidney cortex. N-M:
Extract of normal control rabbit kidney medulla.
8. Demonstration of a vascular permeability factor in the sera of hypertensive rabbits Blood was withdrawn from rabbits before and 4 days after the constriction of main renal arteries. The sera were injected intradermally into rats which had received an intravenous injection of Evans blue. The serum of hypertensive rabbits produced an intense blueing response, but the serum prior to the operation produced only some blueing.
It is conceivable that a permeability activity of renal origin is responsible for the increase in the permeability activity of the serum after the constriction of the main renal arteries (Fig.9) .
9. Effect of fat loading on vascular permeability Rats were fed atherogenic diets for 2 weeks. Loose connective tissues of the flanks of rats were exposed. Hyperlipemic rats received an intravenous injection of Evans blue, 0.07ml./100Gm. body weight, after 10min. followed by intravenous injection of 0.2ml. of the renal cortex extract. As compared to untreated rats, vascular leakage was significantly reduced in the hyperlipemic animals. Vascular permeability factor in human kidney cortex was placed in the upper trouph, normal human serum in the lower trouph, and anti-human kidney cortex vascular permeability factor rabbit serum in the central well. The clip with long arms, as used in the original report of Goldblatt, was displaced and was not able to constrict renal arteries accurately. On the other hand, displacement of our clips was not observed and expected constrictions were obtained. Another characteristic lesion of our animals was severe aortic lesion which has not been reported in hypertensive rabbits. This lesion consisted mainly of medial necrosis and intimal thickening.
Koletsky et al. 19 ) noted some increase of vascular permeability in experimental renal hypertension. Our previous work indicated that increased vascular permeability played an important role in the development of arteriosclerotic lesions. On the other hand, Giese6) reported that severe renal ischemia in rats gave rise to increased vascular permeability as evidenced by manifestations such as tissue edema, serous effusions and deposits of serum proteins in arterial and arteriolar walls. We reached the working hypothesis that arterial lesion in our animals, including cerebral hemorrhages and aortic lesions, is due to a vascular permeability factor released from ischemic kidney.
In agreement with previous workers, a permeability factor was identified in renal cortex, but absent from medulla. Several studies suggested that the vascular permeability factor present in the cortex of the kidneys was renin or some substances with similar properties.20) Some fractions obtained by gel filtration on Sephadex G-100 of renal cortex extract were found to have permeability activity, but no pressor activity. Furthermore, the localization of fluorescent antibody to permeability factor was quite different from that of fluorescent antibody to renin. From these data it is concluded that our permeability factor is quite different from renin.
Asscher et al. 21 ) noted that the renal cortex of rats contained a heat labile substance which increased vascular permeability to plasma proteins in nephrectomized and renal hypertensive rats. The present observations establish that the vascular permeability factor of renal cortex origin is also heat labile, and easily inactivated by incubation with antiserum against microsome fractions of the renal cortex, forming insoluble antigen-antibody complexes. Moreover, in immunoelectrophoresis, no cross-reactions were observed between the permeability factor and serum protein. On these grounds, it is postulated that the permeability factor had the characteristics of a protein and has organspecific antigens.
The biological assay for permeability activity as well as hemagglutination inhibition reaction using red cells conjugated with the renal cortex extract revealed an increase in the permeability activity of rabbit serum after the constriction of renal arteries. Furthermore, the present results are of particular interest in understanding the pathogenesis of human vascular lesions.
